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Method and System for Dual Ringing of a Centrex Line and a 
Wireless Extension of the Centrex Line 

Technical Field 

The present invention relates generally to call processing in 
telecommunication networks and specifically to a method and system for dual ringing 
of a Centrex line and a wireless extension of the Centrex line. 

Background 

A Centrex system provides features that are normally associated with a Private 
Branch Exchange (PBX). Unlike a PBX which is located on a user's premises, a 
Centrex system is provided to a Centrex or business group from a telephone 
company's central office. Common Centrex features include extension/abbreviated 
dialing (e.g., dialing a four-digit number instead of a seven-digit number), aggregated 
billing with flat rate or discount charges, and the ability to control the type of calls 
made from and received by the Centrex user. When an employee is at his desk using 
his Centrex station, he receives the benefits of the Centrex features. However, many 
employees work away from their desks and use a wireless communication device, 
such as a cellular phone. Unfortunately, the features of the Centrex station are not 
available to the employee when he is using his wireless communication device. 

Recently, wireless Centrex services have been made available to address this 
problem. With a Wireless Centrex service, the wireless communication device 
becomes a "wireless extension" of the user's Centrex station so that both the Centrex 
station and the wireless communication device enjoy the benefits of the Centrex 
features. One such wireless Centrex system in Nortel Networks' DMS-100 Wireless 
System. In addition to providing a wireless extension service, this system provides a 
dual ringing service, which allows a single phone number to ring both the Centrex line 
and the wireless extension. With the DMS-100 Wireless System, wireline and 
wireless switching systems are integrated into a single hardware platform, and no 
external intelligent network platforms or other remote switch peripherals are used. 
There are several shortcomings associated with this integrated design. First, because 
the wireless Centrex service is provided by the switch itself, the wireless Centrex 
service is only available to the users of that switch. Accordingly, the wireless Centrex 



service is not available to users of central offices with other types of switches. 
Additionally, because vendor approval is usually required to modify the switch, this 
wireless Centrex implementation is subject to those problems typically associated 
with closed systems. 

There is a need, therefore, for a method and system for dual ringing of a 
Centrex line and a wireless extension of the Centrex line that will overcome the 
disadvantages described above. 

Brief Description of the Drawings 

Figure 1 is a block diagram of a telecommunication system of a preferred 
embodiment. 

Figure 2 is a flow chart of a method of a preferred embodiment for dual 
ringing of a Centrex line and a wireless extension of the Centrex line using an 
advanced intelligent telecommunication network 

Figure 3 is an illustration of call flows for data traffic in the method of the 
preferred embodiment shown in the flow chart of Figure 2. 

Figure 4 is an illustration of call flows for voice traffic in the method of the 
preferred embodiment shown in the flow chart of Figure 2. 

Detailed Description of the Presently 
Preferred Embodiments 

By way of overview, the preferred embodiments described herein relate to a 
method and system for dual ringing of a Centrex line and a wireless extension of the 
Centrex line. With dual ringing functionality, a single destination number dialed by a 
calling party results in ringing of both a Centrex line and a wireless extension of the 
Centrex line. In one preferred embodiment described herein, the dual ringing 
functionality is implemented with a network element (e.g., a service node) separate 
from a switch (e.g., a service signal point). In this way, the dual ringing functionality 

is available to users of any end office switch that uses the separate network element 

not only to those users of a particular type of end office switch. Furthermore, unlike 
switches, network elements, such as service nodes, typically do not require vendor 
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approval for modification. Additionally, the dual ringing functionality of these 
preferred embodiments is switch independent and provides an open platform. 

Before turning to a detailed discussion of the dual ringing embodiments, an 
overview of a wireless Centrex system is presented. 
5 Wireless Centrex Overview 

Turning now to the drawings, Figure 1 is a block diagram of a 
telecommunication system of a preferred embodiment. It should be understood that 
the telecommunication system can include elements in addition to the elements shown 
in Figure 1 . In this preferred embodiment, the telecommunication system takes the 
1 0 form of a public switched telephone network comprising Advanced Intelligent 

Network (AIN) elements. As shown in Figure 1, this system comprises a service 
signal point (SSP) 1 10 coupled with a service node 120, a signal transfer point (STP) 
135, and a service control point (SCP) 140. As used herein, the term "coupled with" 
means directly coupled with or indirectly coupled with through one or more named or 
1 5 unnamed intermediate components. For example, the SSP 1 1 0 is coupled with the 

SCP 140 through the STP 135. In Figure 1, signaling data, preferably in the form of 
Signaling System 7 (SS7) protocol, is shown by dashed lines. In one preferred 
implementation, the SSP 1 10 is a Nortel DMS100 equipped with AIN software 
release 0.1 or higher, the SCP is a Lucent Advantage SCP, the service node 120 is a 
20 Lucent Compact Service Node, and the STP 1 35 is an Alcatel INfusion STP and/or a 

Nortel DMS-STP. 

SSP 1 10 is a switch at an end office or central office implementing AIN 
functionality using SS7 signaling. When the SSP 1 10 detects a predetermined event, 
the SSP 1 10 initiates a trigger, launches a query to the SCP 140, and suspends 

25 processing of the call until it receives a reply from the SCP 1 40. The SCP 1 40 is a 

telecommunication network element that can be implemented as a processor running 
software or implemented exclusively with hardware. The SCP 140 maintains one or 
more databases that identify services and those users who subscribe to those services. 
In response to the query from the SSP 1 10, the SCP 140 queries its database to 

30 determine which telecommunication service should be implemented for the call. 

Based on the results of this query, the SCP 140 instructs the SSP 1 10 how to process 



the call. In response to the instruction, the SSP 1 10 generates additional call signaling 
messages that are used to set up and route the call. 

The SSP 1 10 is also coupled with the service node 120. The service node 120 
is a telecommunication network element that, like the SCP 140, can be implemented 
as a processor running software or implemented exclusively with hardware. The 
service node 120 can also include switching devices, voice and DTMF signal 
recognition devices, and voice synthesis devices and can be used to route a call, 
collect user input (e.g., DTMF signals or voice commands), and play audio messages. 
The terms service node, compact service node, resource manager, and intelligent 
peripheral are used interchangeably herein. 

The telecommunication system in Figure 1 also comprises a tandem switch 
130. The tandem switch 130 is coupled with the SSP 1 10 and a mobile switching 
center (MSC) 145 of a wireless communication network, preferably via type 2 A or 2B 
trunks. In this way, the tandem switch 130 allows a call to be connected between the 
public switched telephone network and the wireless communication network. As 
shown in Figure 1, signaling data is sent from the public switched telephone system to 
the wireless communication network via a SS7 data link 165 between the STP 135 
and the MSC 145. Preferably, communication between the STP 135 and the MSC 
145 is carried out through the SS7 network 165 using IS-41 Transaction Capabilities 
Applications Protocol (TCAP). 

The wireless communication network comprises a broadcast antenna 155 or 
other suitable device through which the wireless communication device 150 
communicates with the MSC 145. The term "wireless communication device" is 
intended to broadly cover any communication device that receives calls through a 
wireless, over-the-air connection — not by a line or wire to a telecommunication 
network element. Wireless communication devices can include, but are not limited to, 
cellular phones, mobile phones, portable phones, paging devices, and modems 
adapted to receive wireless transmissions. Personal communication service (PCS) 
devices can also be used. Wireless communication devices can use any wireless 
communication technology including, but not limited to, advanced mobile phone 
systems (AMPS), analog with enhanced registration, time division multiple access 
(TDMA), code division multiple access (CDMA), global system mobile (GSM) 
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technology, cellular, personal communications services (PCS), and G3 technologies, 
as well as radio, infrared, and satellite transmissions. Also, as used herein, a wireless 
communication device is "available" when the wireless communication device is 
either active {e.g., on) or active and not busy (e.g., idle). 

The MSC 145 handles switching and routing to the wireless communication 
device 150 and keeps track of the wireless communication devices that are associated 
with the MSC 145 {e.g., the wireless communication devices in its region). Wireless 
communication devices register with the MSC 145, and the MSC 145 stores the 
availability information of the wireless communication devices of subscribers served 
by the MSC 145 in a home location register (HLR) 160. Through the data link 
between the SCP 140 and the HLR 160, the SCP 140 can query the HLR 160 to 
determine availability information of the wireless communication device 150. The 
MSC 145 can also comprise a visitors' location register (VLR) to store availability 
information of wireless communication devices of subscribers served by other MSCs. 

In the embodiment shown in Figure 1, the telecommunication system 
implements a wireless Centrex environment, which allows the wireless 
communication device 150 to be used as a wireless extension of the Centrex line 115. 
The SSP 1 10 is assigned to a Centrex line 115 coupled to a Centrex station 117, 
which can take the form of a wireline/landline telephone, fax machine, computer, or 
any other suitable customer premises equipment (CPE). The user has the option of 
using either the Centrex station 1 17 or the wireless communication device 150 for 
initiating and receiving calls in a customer premises area. In this preferred 
embodiment, a limited service area (LSA) is defined for a Centrex customer premises 
area. When the wireless communication device 150 is inside the LSA, the wireless 
communication device 150 receives the benefits of the services and billing 
arrangements associated with the Centrex line 115. Further, by allowing the same 
directory number and corresponding Centrex extension number to be used by both the 
Centrex station 117 and the wireless communication device 150, it is as if the same 
directory number were assigned to both the Centrex line 1 15 and the wireless 
communication device 150. 

When an outgoing call is placed from the wireless communication device 150 
inside the LSA, the MSC 145 routes the call over touch-tone trunks to the SSP 110. 



Once the call reaches the SSP 1 10, the call is routed as if it originated from the 
Centrex station 117. For example, calls made to another Centrex extension while in 
the LSA can be made using extension dialing, and toll and long distance calls can be 
routed to the Centrex for least cost routing using remote access or Direct Inward 
System Access (DISA) ports. Preferably, the MSC 145 converts the digits dialed by 
the user to a form suitable for the Centrex line 115. For example, if the user attempts 
to reach an outside number by dialing "1" plus ten digits, the MSC 145 preferably 
appends "9" to the dialed digits so that an outside line can be reached. 

When an outgoing call is placed from the wireless communication device 150 
outside of the LSA, the call is billed under a rate determined by a wireless 
communication provider, which can be a different rate than that for calls made within 
the LSA. Even though the wireless communication device 150 is operated outside of 
the LSA, the user may still be attempting to use Centrex-type features, such as 
pressing "9" to reach an outside line or extension dialing. Accordingly, it is preferred 
that the MSC 145 delete the "9" preceding the dialed digits and prefix the NXX on 
four-digit dialing or NXX-X on three-digit dialing. It may be preferred to provide a 
tone or other indication to a user when he leaves the LSA to notify the user that the 
Centrex features will not be available. 

Dual Ringing Embodiments 

With dual ringing functionality, a single destination number dialed by a calling 
party results in ringing of both the user's Centrex line and wireless communication 
device (i.e., his wireless extension). In this way, a single telephone number can be 
used to reach a person in the LSA regardless of his physical location. Turning again 
to the drawings, Figure 2 is a flow chart of a method of a preferred embodiment for 
dual ringing of a Centrex line and a wireless extension of the Centrex line using the 
advanced intelligent telecommunication network of Figure 1 . Figures 3 and 4 
illustrate call flows for data and voice traffic, respectively, and will be discussed in 
conjunction with the flow chart of Figure 2. In this illustration, it is assumed that the 
destination number of the incoming call is that of the Centrex line 115. Further, calls 
placed to the destination number of the wireless communication unit 150 are assumed 
to be placed directly to the wireless communication unit 150 (e.g., not through the 
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Centrex service) and, accordingly, are completed to the wireless communication unit 
150 without the use of the dual ringing functionality. 

First, an incoming call from a calling party is received at the SSP 110 assigned 
to the Centrex line 1 15 (act 205). A call can include, for example, voice, data, and/or 
video communication exchanged between a calling party and a called party. The term 
"calling party" refers to the party (e.g., person or device, such as a fax machine or 
computer modem) that initiates a call, and the term "called party" refers to the party to 
whom the call is directed. The term "user" refers to either the called party or the 
calling party. The incoming call encounters an AIN terminating attempt trigger (TAT) 
assigned to the Centrex line. In response to this trigger, the SSP 110 suspends 
processing of the call and launches a query to the SCP 140 (act 210). This is shown as 
call flow 300 in Figure 3. The SCP 140 then determines whether the dual ringing 
feature is active (act 215). Activating/deactivating the dual ringing feature will be 
described in more detail below. If the dual ringing feature is not active, the SCP 140 
sends a transmit message to the SSP 1 10, and the SSP 1 10 transmits the call to the 
Centrex line 115 (act 220). If the dual ringing feature is active, the SCP 140 
determines whether the wireless communication device 150 associated with the 
Centrex line 115 is available (act 225). 

In this preferred embodiment, the dual ringing functionality is executed only if 
the wireless communication device 150 is available. (In another preferred 
embodiment, the dual ringing functionality is executed without regard to whether the 
wireless communication device 150 is available and/or without determining whether 
the wireless communication device 150 is available.) If the wireless communication 
device 150 is not available, the call is transmitted to the Centrex line 1 15 as normal. 
The SCP 140 makes the determination of whether the wireless communication device 
is available by sending a message to the wireless network requesting availability 
information for the wireless communication device 150. One suitable process for 
determining the availability of the wireless communication device 150 is described in 
U.S. patent application serial number 09/079,061, "System and Method for Routing a 
Call to a Called Party's Landline or Wireless Communication Unit," filed May 14, 
1998, which is hereby incorporated by reference. Preferably, the SCP 140 formats the 
request in a wireless network protocol, such as IS-41, and sends the request to the 
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HLR 160 of the MSC 145 (call flow 310). The HLR 160 returns the availability 
information to the SCP 140 (call flow 320). If the HLR 160 does not respond to the 
query within a given time period (e.g., two seconds), it is preferred that the SCP 140 
instruct the SSP 1 10 to transmit the call to the Centrex line 115. Further, if the 
5 wireless communication device 150 is not available, the SCP 140 sends a transmit 

message to the SSP 1 10, and the SSP 1 10 transmits the call to the Centrex line 115 
(act 220). 

If the wireless communication device 150 is available, the SCP 140 routes the 
call to the service node 120 (act 230). Preferably, the SCP 140 launches a routing 

10 message (e.g. , a Forward_Call message) with the appropriate AIN parameters to the 

SSP 1 10 (call flow 330 in Figure 3), which routes the call to the service node 120 (call 
flow 400 in Figure 4). In this preferred embodiment, the service node 120 implements 
the dual ringing functionality. The parameters passed to the service node 120 from 
the SCP 140 instruct the service node 120 to initiate two calls: one to the Centrex line 

15 115 and the other to the wireless communication device 1 50, Preferably, the service 

node 120 initiates the two calls simultaneously (or nearly simultaneously, as compared 
to sequentially). To avoid circular processing of the call, the call from the service 
node 120 to the SSP 110 preferably does not trigger the query to the SCP 140 
described above. 

20 Next, the service node 120 determines whether either of the calls has been 

answered within a given time period (act 240). When the call to either the Centrex 
line 1 15 or the wireless communication device 150 is answered, the other call is 
dropped by the service node 120 (act 245). In one preferred embodiment, two 
separate B channels within the same ISDN interface of the service node 120 are used 

25 to ring the Centrex line 115 and the wireless communication device 150. When either 

the Centrex line 1 15 or the wireless communication device 150 answers the call, the 
service node 120 preferably drops the other call, and the two in-progress calls on the 
separate B channels are combined into a single call on one B channel. In an alternate 
embodiment, calls/channels are combined on separate ISDN interfaces. By using this 

30 "2B channel transfer functionality," the service node 120 is connected to the calling 

party and whichever Centrex device answered the call. Preferably, the service node 
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120 drops itself from the call so that it can be used to serve additional calls while the 
previous call is still underway. 

If neither call has been answered within the given time period, the service node 
120 drops the call to the wireless communication device 150 and allows the voice 
mail platform 125 associated with the Centrex line 1 15 to answer the call and receive 
a message from the party who originated the incoming call (act 250). This results in a 
consolidated voice mail mechanism if neither call is answered. To ensure that the 
voice mail platform 125 receives all messages intended for the Centrex line, it is 
preferred that the service node 120 monitor the call answered by the wireless 
communication device 150 to determine whether the wireless communication device's 
150 voice mail system has answered the call. If the wireless communication device's 
150 voice mail system has answered the call, it is preferred that the connection to the 
wireless communication device 150 be dropped and that the call be routed to the voice 
mail platform 125 associated with the Centrex line 1 15 to answer the call and receive 
any message. Preferably, calls are routed from the SSP 1 10 to the voice mail platform 
125 using call forward busy/don't answer features. The voice mail platform 125 
preferably utilizes a transfer or alias mail box to give the appearance of a unified voice 
mail platform. 

As described above, in one preferred embodiment, the dual ringing feature can 
be disabled by a user of the Centrex line 115. The user may wish to disable the dual 
ringing feature, for example, when he is on vacation or temporarily away from work, 
on the weekends, or at any other time that the user does not wish calls to follow the 
wireless communication device 150. Any suitable technique to disable/enable the 
feature can be used. For example, access to the service management system (SMS) of 
the SCP 140 can be made via an interactive voice response (IVR) system 170, a web- 
based interface, or a DTMF interface (e.g., to detect a star (*) code). A billing 
arrangement can be used that discourages de-activating and re-activating the service 
on a daily basis. Preferably, the service is activated as a default. 

There are several advantages associated with these preferred embodiments. 
First, unlike a wireless Centrex design that is integrated in an end office switch, the 
dual ringing functionality in these preferred embodiments is implemented with a 
network element external to the switch. Because of this, the dual ringing functionality 
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is available to users of any end office switch that uses the external network element, 
not only to those users of a particular type of end office switch. Furthermore, external 
network elements, such as service nodes, typically do not need vendor approval for 
modifications. Additionally, because the dual ringing functionality resides in the 
external network element, the dual ringing functionality is switch independent and 
provides an open platform. 

There are several alternatives that can be employed with these preferred 
embodiments. In one alternate embodiment, instead of an SSP, a non-SSP central 
office switch is used in conjunction with additional hardware and/or software 
components that provide SSP functionality. Additionally, while the preferred 
embodiments described above show communication between the SCP and the service 
node going through the SSP, in an alternate embodiment, the SCP and service node 
communicate without using the SSP. Further, in another alternate embodiment, the 
SSP transfers voice and data traffic without the use of the tandem switch and transfers 
network signaling protocols to the SCP without the use of the STP. In yet another 
embodiment, a distinctive ring or other type of suitable indicator is provided to the 
wireless communication device to indicate that the incoming call is associated with 
the Centrex line. Further, while the preferred embodiments were described above in 
terms of a service node, the dual ringing functionality can also be implemented with 
any suitable network element/platform/peripheral separate from a switch. For 
example, a processor separate from a Centrex switch can be used. Also, the dual 
ringing functionality can be used with or without a Centrex service {e.g., using a non- 
Centrex landline phone). Lastly, as noted above, the dual ringing functionality is 
executed without regard to whether the wireless communication device is available 
and/or without determining whether the wireless communication device is available. 

It is intended that the foregoing detailed description be understood as an 
illustration of selected forms that the invention can take and not as a definition of the 
invention. It is only the following claims, including all equivalents, that are intended 
to define the scope of this invention. 



